presenting symptoms of chronic mania, a rare condition, which is often misdiagnosed paranoid schizophrenia. Paranoid psychoses, though usually persistent, may, like affective psychoses, run an episodic or fluctuating course.
We should discard in its present too rigid form the conventional division of the psychoses into functional and organic. What we know of the ietiology of the so-called functional psychoses, in particular their organic inheritance, makes the term functional a misnomer. More importantly, it blinkers and prejudices our observation. If the patient suffering from an acute manic-depressive or schizophrenic psychosis is mentally clouded, we tend to look for some other physical, complicating disease. Why should we? Mental clouding is not uncommon in the acute phases of schizophrenia. It will be profitable, I believe, to look carefully again at schizophrenia not as a functional but as an organic psychosisto examine attention, perception, memory, language, the hallucinations in all five senses, the dementia from this point of view.
The concept of simple schizophrenia as a separate type, introduced by E Bleuler (1911), does not convince me. The individual who has recovered from an attack of schizophrenia with some deficit may be called a case of simple schizophrenia, and if the accuracy of the history obtained precludes this interpretation, it is hard to differentiate the condition from an inadequate psychopathic state. If we could agree upon what cases of psychosis we will call hebephrenic, catatonic, and paranoid, this in itself would be a useful advance. This grouping has a fairly sound clinical basis, though there is overlapping (particularly of the hebephrenic and catatonic reactions) and some cases are difficult to categorize. It should be used for research purposes: to include for study together all cases diagnosed schizophrenia is to run greater dangers of investigating a heterogeneous sample. Biochemical findings, the response or failure to respond to specific drugs, and psychological testing of the kind described by Dr McGhie, may all help to modify and to clarify our tentative concepts of these clinical groups. For the past few years in Dundee, we have been engaged in a series of studies of the effects of distraction on the performance of schizophrenic patients. This report presents a brief idea of our approach and findings to date, but omits statistics.
Our work originates in an earlier clinical study (McGhie & Chapman 1961) of tape-recorded standard interviews with a group of young schizophrenic patients. These subjective reports of early changes in experience caused by the schizophrenic illness suggested to us that many of the patient's symptoms arose from an inability to direct their attention focally as required in normal concentration. Most of the patients described graphically a lack of control over their attention and a vulnerability to distracting influences. Acting on the basis of these reports we conducted a series of experimental investigations of the effect of distraction on the performance of schizophrenic and other psychotic patients. The testing techniques used in these investigations can be grouped into three categories: (1) Tests examining the effect of auditory and visual distraction on the patient's psychomotor performance. For this purpose we used a number of standard psychomotor tests with modifications which allowed us to study the effects of visual and auditory distraction independently. (2) Tests designed to assess the effect of distraction on the perception and immediate recall of schizophrenic patients. The main technique was to present the patient with information, usually consisting of a series of rapidly presented letters or digits, together with a similar series of irrelevant information. The patient's task was to observe and report the relevant series, while ignoring the irrelevant information. In some of these tests, the relevant and irrelevant information were both presented in the same sensory modality, while in others two sensory modalities were involved. This section of our test battery also included a test where the subject was required to integrate a series of stimuli presented in alternating sensory modalities.
(3) Three tests devised earlier by Payne & Friedlander (1962) to measure 'overinclusive thinking' in schizophrenia. As we were also interested in correlating the clinical picture with performance on the test battery, each patient was examined by standard interview, and this information later transferred to a rating scale derived from Langfeldt's division of 'nuclear' schizophrenia and schizophreniform psychosis. This rating scale gave us at best a rough index of the patient's clinical state. The small (+0-18) and statistically insignificant correlation between length of illness and rating scale score indicated that the scale was not merely measuring chronicity. This battery of tests has now been applied to a total of 56 schizophrenic patients, 60 normal control subjects, and 40 non-schizophrenic -patient controls, including a group of patients with a paranoid psychosis. The groups were matched for age, length of illness and intelligence.
Results
Psychomotor tests: The schizophrenic group performed at a significantly poorer level than the normal controls, both in their basic performance and when the tests were repeated with auditory and visual distraction. The effects of distraction on psychomotor performance, as measured by our test, did not, however, separate the performance of the schizophrenic group from other psychotic patients. Perception and immediate memory: On the tests which required the subject to attend selectively to auditory information, the schizophrenic patients were clearly distinguished by their vulnerability to both auditory and visual distraction. Where the subjects were required to attend selectively to visual information, the effect of distraction was less marked and did not differentiate the schizophrenics from the other patient control groups. Further examination of the data revealed that the negative results of distraction on the visual tests were partially due to the significantly poorer performance of schizophrenic patients on all tasks involving visual perception. The low scores of the schizophrenic patients on the basic task of the visual tests tended to mask the effects of distraction. This difference between the basic auditory and visual performance of schizophrenic patients was again noticeable in the auditory-visual integration test where the subject was required to integrate information presented in two sensory modalities. Although the overall performance of the schizophrenic patients was significantly poorer than that of all other groups, their errors tended to be confined to the visual component of the test.
Payne's cognitive tests also differentiated schizophrenics from both normal subjects and patients with a psychotic depression. In only one of the three tests (Sorting Test), however, was there any significant difference between the schizophrenic and the paranoid groups. On the remaining two tests (Proverb Interpretation and Object Classification) the paranoid group produced the higher overinclusive scores. When Payne's tests were applied to 2 hypomanic and obsessional patients, these patients gave an overinclusive score which was much higher than that of the paranoid or schizophrenic group.
Thus far I have considered the condition of schizophrenia as if it could be regarded as a disease entity. We have been particularly interested in relating our findings to subgroups within the schizophrenias. A number of other psychological studies have reported different experimental findings among the clinical sub-categories of schizophrenia. Payne & Friedlander (1962) found a tendency for overinclusive thinking to be associated with delusional thinking and that paranoid patients were likely to have high overinclusive scores. Weckowicz (1957) , Weckowicz et al. (1958) and others who have investigated changes in perceptual constancy observed in schizophrenic patients, found that patients with a paranoid symptomatology tended to be the least disturbed perceptually, the perceptual deficit being most evident in the hebephrenic subgroup. Weckowicz & Blewett (1959) also found that reduced size constancy and impaired conceptual thinking were in schizophrenia positively correlated and mainly evident in hebephrenia. A comparison of our own clinical data with the distraction indices in our test battery demonstrated that it was the 'nuclear' schizophrenic group which showed the greater distractability. The majority of patients in this nuclear subgroup had been diagnosed as hebephrenic. In contrast, the remaining schizophrenic patients (non-hebephrenic) tended to show clinically a better preservation of affect, less marked thought disorder and a higher proportion of organized delusional ideas. These patients were significantly less disturbed on the tests. The control group of patients with a paranoid psychosis performed well on most of the perceptual tests, showing no tendency towards distractability, but a tendency to be somewhat more overinclusive in their thinking. We find then that in a mixed schizophrenic group, it is the nuclear subgroup patients who have a common and distinct breakdown in selective attention. Clinically this nuclear group appears to correspond with the hebephrenic subgroup and to accord well with the original Kraepelinian description of dementia prxcox. The remaining group of schizophrenic patients were assessed clinically as having a better prognosis and, on the tests we used, they showed a less pronounced deficit in selective attention.
Present Stage ofInvestigations
In our previous work we have found some slight indication that the test performance of temporal lobe epileptic patients contains some features in common with that of the schizophrenic patients.
We are now including groups of patients with epilepsy of the temporal lobes, and other patients with diffuse cerebral lesions. We are also extending our studies towards a synthesis with other findings of changes in perception and short-term memory, reported by workers in the normal field. While interviewing schizophrenic patients, we had previously observed that a number of them declared difficulties in their comprehension of speech. These reports indicated that such difficulties resulted not from an inability to perceive the individual words comprising a connected discourse, but from a deficiency in perceiving the words in meaningful relationship to each other as part of an organized pattern. This suggested a hypothesis that schizophrenic deficiency in speech perception could be viewed as a relative inabilityto utilize the transition probabilities between words occurring in normal discourse, so that what to others would be an organized pattern of words, appeared to the schizophrenic to be a disorganized series of isolated word units. As a preliminary test of this hypothesis we presented a number of English passages of varying degrees of internal organization to matched groups of schizophrenic patients and normal control subjects, who were asked to reproduce each passage immediately after presentation. Miller & Selfridge (1950) have previously shown that normal adults progressively improve in their recall score on passages with increasing degrees of internal organization. The results demonstrated that the schizophrenics were able to perceive and recall those sentences of a very low order of contextual constraint as well as the normal subjects. However, as compared with the normal group, the schizophrenic performance failed to improve with the succeeding passages of increasing contextual constraint. In other words, the patients were unable to utilize the transitional bonds between word units which normally allow us to perceive a passage as an organized whole. These results were shown to be independent of the vocabulary level of the subjects. At present we have included in our new battery an extended version of this test to assess the effect of different lengths of passages of different levels of contextual constraint, on groups of schizophrenics, paranoid psychoses, patients with epilepsy of the temporal lobe, patients with diffuse organic cerebral damage, and finally, young, middle-aged and elderly normal subjects. We are also experimenting with an equivalent test assessing the subject's ability to utilize increasing degrees of contextual constraint in the perception of visual stimuli. Later we intend to introduce a further variant of this type of test to investigate the effect of organization on tactile perception. As the work of Broadbent & Heron (1962), Kay (1953) , Welford (1962) and others has already demonstrated that short-term memory is increasingly affected by distraction as age progresses, ageing is itself another variable which we must consider in interpreting the results of our tests. We have accordingly extended our normal control group to include three age ranges: under 40, 40 to 60, and 61 to 80 years. This more extensive investigation of changes in the components of short-term memory in normal adults has already provided us with information which we feel is of interest and of possible relevance in the clinical field. Recently we have been using our own modification of a test first described by Buschke (1962) in his studies of auditory and visual interaction in immediate memory. Buschke utilized the fact that if a random series of stimuli (e.g. random numbers) is presented to a subject who is instructed to note only the repetition of any stimulus (number) previously presented, a correct identification will provide an estimate of the amount registered for short-term retention. Since a signal in this case acts as its own indicator for the type of response required, it is not necessary to introduce extraneous distracting auditory or visual stimuli. In our version of the test, we presented the subjects with a film containing a number of series, each of 10 digits. In each series 5 of the digits are presented visually, and 5 aurally, presentation in the two sensory modalities being synchronous. The subject is instructed to perceive and recall the one number in each set of 10 digits which occurs twice. There are thus four different possible situations which might arise: (1) The number in question may occur twice in the auditory series (AA); (2) the number may occur twice in the visual series (VV);
(3) the number may occur first on sound and later be repeated in vision (AV); and (4) the number may occur first in vision and later be repeated on sound (VA). We have given this test to a group of about 200 normal adults, divided into the three age groups, and compared their scores on the four categories of response already mentioned. In his version of the test, Buschke found that normal adults tended to retain a higher proportion of auditory than visual input. The greatest difficulty was experienced where the number which was to be repeated occurred originally in the visual channel (VV and VA). They found it a great deal easier to cope with the opposite situation, i.e. where the number to be repeated occurred first in the auditory channel (AA and AV). Our findings replicate those reported by Buschke, but perhaps of more interest here is that we have been able to show a distinct age effect on this test. It would appear from these results that as people grow older (particularly after the age of 60 years), they have increasing difficulty in retaining visual as is opposed to auditory information in short-term memory. This is probably due to the fact that any visual information of this type is usually recoded into auditory information in the process of retention, so that this coding procedure imposes an additional strain on short-term retention. It would appear, from a still relatively small group of schizophrenic patients who have performed this test, that they show the same difficulty in the short-term retention of visual information which is so pronounced in older adults. Indeed, the pattern of response of the young schizophrenic patient on this test is comparable to that of a normal subject twice his age.
To summarize our investigations originated in a clinical study of young schizophrenic patients whose descriptions of their symptoms were systematically compared. From an analysis of this data, we derived the general hypothesis that many of the difficulties reported by these patients were secondary elaborations of a more basic disorder in the selective and inhibitory functions of attention. There would appear to be at least two factors operating in the disorder of selective attention as measured by our tests. The striking deterioration in the visual-motor performance of schizophrenic patients suggests that distracting auditory stimuli may directly affect the act of perception. The majority of our results, however, imply that the effects of distraction are chiefly exerted in the brief period between perception and response. It would seem that the relative inability of the schizophrenic patient to screen out irrelevant extraneous information results in an overloading of short-term memory. This interpretation would explain the poor performance of the schizophrenic patients on tasks which demand accurate perception and recall. To function effectively in a normal environment, the individual must, however, be able to process a much greater amount of information than that contained in the rather simple and artificial situation represented in our tests. Normally we are able to process at a more efficient rate by organizing the information into larger units, thus reducing the load on short-term memory. We do this automatically in our normal perception of speech by using the transitional bonds inherent in normal language structure and by screening out the redundant words which occur in most verbal communications. In the case of schizophrenia, one might suggest that the patient is unable to direct attention away from the redundant words and towards key words, so that these redundant words have a retroactive effect on the perception and recall of the passage as a whole. Thus the 'depatterning' effect demonstrated in the speech perception of schizophrenic patients may be viewed as part of the general disorder in selective attention and short-term memory. The indications that the disturbance in short-term retention is particularly pronounced in the case of visual information, might be explained by the suggestion in recent experimental studies (Conrad 1964 ) that visual information tends to be verbally encoded during perception. Once again, in the case of schizophrenic patients this seems to act as an additional strain on short-term memory, causing a further disturbance in retention. In this sense, the performance of schizophrenic patients is similar to that of normal adults of advanced years. Finally, we have seen that the disorders indicated by our test results are not evenly distributed within the schizophrenic group, but tend to be concentrated among hebephrenic patients.
